An MBL-like protein may interfere with the activation of the proPO-system, an important innate immune reaction in invertebrates.
An important characteristic of the innate immune systems of crayfish and other arthropods is the activation of a serine proteinase cascade in the hemolymph, which results in the activation of prophenoloxidase and subsequently leading to the formation of toxic quinones and melanin. Although no true complement homologues have been detected in crayfish or crustaceans, several proteins with similarities to vertebrate pattern recognition receptors (PRRs), which are involved in the lectin pathway of complement activation in vertebrates, are present. One is a C-type lectin, a mannose-binding lectin (Pl-MBL), which is secreted from granular hemocytes. Here we report that Pl-MBL has LPS-binding capacity and is dependent upon high Ca(2+) for its solubility and Pl-MBL interferes with proPO activation in vitro when HLS is prepared at high Ca(2+). The proPO-activating system is efficiently activated by microbial polysaccharides and it has to be neatly regulated to avoid activation in places where it is inappropriate and the active enzyme PO should be prevented from spreading throughout the body of the animal. This may be particularly important during molting when proPO is involved in hardening of a new cuticle and the animal is vulnerable to microbes. The presence of high amount of Pl-MBL in the granular hemocytes may play a role in this process. Since a hemocyte lysate supernatant (HLS) prepared at 100 mM Ca(2+) could become activated when the concentration of LPS was increased up to 3 mg/ml, this may indicate that Pl-MBL acts as a scavenger for LPS to prevent spreading of LPS in the hemolymph to avoid further activation of the proPO-system.